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CLADMS 

1 . An articulated dump truck vehicle, including: 

a front tractor part connected to an associated rear trailer part by means of 
an articulated coupling which is mounted between a rear end of the tractor 
part and a front end of the trailer part, 

said articulated coupDng being operable to allow the front tractor part and 
the rear trailer part to rotate relative to each other about a first vertical axis, 
vtrith steeraig means for turning the front tractor part relative to the rear tnaHer 
part about said first vertical axis for steering the vehicle, and said articulated 
coupling also allowing the front tractor part and the rear trailer part to rotate 
relative to each other about a second tongrtudinal axis of the vehicle, 

the firont tractor part having a front chassis, a pair of front wheels being 
mounted by a front suspension assembly on the front chassis, 

a prime mover mounted on said front tractor part and driveably connected to 
at least one pair of wheels on the vehicle, 

a vehicle driving station on said front tractor part with controls for vehicle 
drive and steering, 

the rear trailer part havmg a rear chassis, at least two pairs of rear wheete 
mounted by a rear suspension assembly on the rear chassis, 

a tipping container pivotally mounted on said rear trailer part with means for 
moving said tipping container on the rear chassis between a normally 
lowered load canying position on the rear chassis and an indined load 
tippffig position on the rear chassis, 

characterised in that the front suspension assembly includes an 
independent suspension system for mounting the pair of front wheels on the 
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fifont chassis of the front tractor part 

2. An articulated dump tcudk as claimed in claim 1 >Artierein said front suspension 
assembly is an independent suspension module mounted on the front chassis. 

3. An articulated dump truck as claimed in claim 2 vtAierein said independent 
suspension module includes an axle housing with means for attachment to the 
front chassis, the twvo front wheels being pivotally nK>unted at opposite sides of 
said axle houdng -for vertical movement, each front wheel being mounted by 
one or more suspension arms on the axle housing, each suspension arm being 
pivotelly connected to the axle housing and to a wheel carrier on which the 
front wheel is rotatably mounted to allow vertical movement of the wheel on 
the axle housing, and spring means mounted between a suspension ann or 
the wheel carrier and the front chassis to resist vertical wheel movement 

4. An articulated dunnp truck as claimed in claim 3 wherein a pair of suspension 
amr^ are provided, namely an upper suspension arm and a lower suspension 
arm whidi are vertically spaced-^part each of the upper suspension arm and 
the lower suspension arm having an inner end and an outer end, the inner end 
of each suspension arm being pivotally connected to the axle housing and the 
outer end of each suspension arm being pivotally connected to the wheel 
carrier. 

5. An articulated dunnp truck as claimed in any preceding claim wherein the front 
suspension assennbly includes a suspension unit for each front wheel, said 
suspension untt hsving one or more suspen^on arms, each suspendon anm 
being pivotelly connected to the front chassis and to a wheel carrier on which 
ttie front wheel is rotatebly mounted to altow vertical movenr^nt of the front 
wheel on the front chassis, and spring means mounted between a suspension 
arm or the vAieel carrier and the front chassis to resist vertk:al wheel 
movement. 

6. An artkujiated dump truck as claimed in claim 5 wherein a pair of suspenston 
arms are provkied, namely an upper suspension arm and a tower suspenston 
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arm which aie vertically spaced-apart each of the upper suspension arm and 
the lower suspension arm having an inner end and an outer end, the inner end 
of each suspension arm being pivotalty connected to the front chassis and the 
outer end of each suspension ami being pivotally connected to the wheel 
carrier. 

7. An articulated dump truck as claimed in any preceding daim wherein the spring 
means includes a coil spring. 

8. An articulated dump truck as daimed in any preceding claim wherein the spring 
means tndudes a pair of coil springs eadi having a lower end pivotally 
connected to the lower suspension arm and an upper end connected to the 
front chassis, the upper suspension arm extending between said pair of coQ 
springs. 

9. An articulated dump truck as claimed in any preceding claim wherein an 
associated damper is provided with each spring. 

10. An arQculated dump truck as claimed in any preceding daim wherein each 
spring indudes a coO spring and assodated damper housed within the spring 
and mounted between a bwer mounting bracket and an upper mounting plate, 
fhe lower mounting bracket having a spring holder with downwardly extending 
fbriced arms which engage the lower contml anm tyy means of a pivot pin, the 
upper mounting plate being secured by bolts to the front chassis. 

11. An artteulated dump tmck as daimed in any preceding daim wherein a top of 
the axle housing is bolted to an underside of the front chassis. 

12. An articulated dump truck as daimed in any preceding ctolm wherein the front 
chassis indudes a pair of spaced-apart longitudinal members interconneded 
by cross members, the axle housing being bolted to an underside of cross 
members between the longitudinal members. 

13. An articulated dump truck as daimed in any preceding claim wherein pivot pins 



wo 2005/030563 



PCT/IE2004/000136 



- 21 - 

are provided at each end of the control arms which rotatably engage In 
complementary pivot blocks mounted on the wheel earner, on the asde housing 
or on the front chassis. 

14. An arficulated dump truck as claimed in any preceding claim when^n the upper 
suspension amn is l-shaped having a pair of laterally extending pivot pins at 
each end which project fonA/ardly and rearwardly of the upper suspension arm 
to rotatably engage the pivot blocks. 

15. An arBculated dump truck as claimed in any preoedir^ claim wherein the lower 
suspension arm is of wishbone oonstructton and has a pair of laterally 
extending pivot pins at an outer end which project fonA/ardly and reanA^rdly of 
the lower suspension ami to rotatably engage associated pivot blocks on the 
wheel carrier, inwardly extending fork arms of the lower suspension arm each 
having at their inner end a laterally extending pivot pin which rotatably engages 
an assodated pivot block on the axle housing or front chassis. 

16. An articulated dump truck as in any preceding claim wherein said tipping 
load container does not extend substantially over the steer axis so that the 
centre of gravity of the loaded container is normally between the axes of 
rotation of the rear wheels or only slightly in front of the axle closest to the 
steer axis 

17. An articulated dump truck as in any preceding claim in which an anti-roll 
bar is fitted to the front independent suspension. 

18. An articulated dump truck as In any preceding claim in which the front 
wheels are steerable on the front chassis. 

19. An articulated dump truck as claimed in claim 18 which includes sensing 
means to measure one or wore of the vehicle speed and the steer angles 
of the front wheels and of the articulation joint and control means to 
apportion steering action between the said front wheels and the articulation 
joint. 
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20. An articulateci dump truck as claimed in claim 18 In which articulation 
around the vertical steering axis may be locked. 

21. An articulated dump taick as claimed in claim 18 in which the front wheel 
steering may be locked. 

22. An articulated dump tnidc as claimed in any preceding claim that includes a 
motion control system having means for controlling operation of the vehicle 
suspension system in response to pitch, roll or yaw movement of the 
vehicle. 

23. An articulated dump tmck as in claim 22 wherein said means controls 
operation of the tractor suspension system in response to pitch, roll or yaw 
movement of the vehicle. 

24. An articulated dump truck as dain^d in any preceding claim including a roll 
control system having means for controlling operation of the vehicle 
suspension system in response to roll of the vehicle. 

25. An articulated dump truck as claimed in claim 24 wherein said means controls 
operation of the tractor suspensfon system in response to roll of fiie tractor unit. 

26. An articulated dump truck as claimed in claims 24 or 25 wherein the roll control 
system includes means for sHftenlng the suspension in direct proportion to the 
amount of roll. 

27. An articulated dump truck as claimed in any preceding claim which includes 
means for locking the suspension when a preset roll angle is reached. 

28. An artteulated dump truck as claimed m any preceding daim wherein the roll 
control system includes means for controlling operation of the suspension 
system in response to the sensed tum angle t)etween the tractor and the 
trailer. 
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29. An articulated dump trudc as claimed in any preceding daim wherein the roll 
control s^tem includes means for sensing turning of the tractor unit relative to 
the trailer unit and suspension locking means operably connected to the 
sensing nteans to lock ttie suspension when a preset tum angle is readied, 
and release the suspension for normal operation below said preset tum angle. 

30. An articulated dump tmck vehide, induding: 

a front tractor part connected to an associated rear traOer part by 
means of an arficulated coupling which is mounted between a rear end 
of the tractor part and a front end of the trailer part, 

said arSculated coupling being operable to allow the front tractor part 
and the rear trailer part to rotate relative to each other about a first 
vertical axis, vinth steering means for tuming the front tractor part 
relative to the rear trailer part about said first vertical axis for steering 
the vehide, and said articulated coupling also allowing the front tractor 
part and the rear tnaOer part to rotete relative to each other about a 
second longitudinal axis of the vehide. 

the front tractor part having a front chassis, a pair of front wheels being 
mounted by a front suspension assembly on the front chassis, 

a prime mover mounted on said front tractor part and driveably 
conneded to at least one pair of wheels on the vehicle, 

a vehide driving stalfon on said front tractor part with controls for 
vehtole drive and steerbig, 

the rear trailer part having a rear chassis, at least two pairs of rear 
wheels mounted by a rear suspension assembly on the rear chassis, 

a tipping container pivotally mounted on said rear bailer part with 
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means for moving said tipping container on tiie rear chassis between a 
nonnaliy lowered load carrying position on the rear chassis and an 
inclined load tipping position on the rear chassis, 

characterised in that the front suspension assembly includes an 
nideperKlent suspension system for mountbig the pair of fifont wheels 
on the front chassis of tiie front tractor part, said front suspension 
assembly being an independent suspension module mounted on the 
front chassis. 

31 . An articulated dump truck as claimed in claim 30 wherein said independent 
suspension module includes an axle housing with means for attachment to the 
front chassis, the two front wheels t>eing plvotally mounted at opposite sides of 
said axle hous'ng for vertical movement, each front wheel being mounted by 
one or more suspenston arms on the axle housing, each suspension ann being 
pivotally connected to the axle housing and to a wheel carrier on which the 
front wheel is rotatably mounted to allow vertical movement of the wheel on 
the axle housing, and spring means mounted between a suspension anm or 
the wheel earner and the front chassis to resist vertical wheel movement 

32. An articulated dump truck as claimed in claim 31 wherein a pair of suspension 
anrts are provided, namely an upper suspension arm and a lower suspension 
anm which are vertically spaced-apart, each of the upper suspension arm and 
the lower suspension arm having an inner end and an outer end, the inner end 
of each suspension arm b^ng pivotally connected to the axle housing and the 
outer end of each suspenston anm being pivotally connected to the wheel 
carrier. 

33. An articulated dump truck as claimed in of daims 30 to 32 wherein the front 
suspension assembly includes a suspension unit for each front wheel, said 
suspension unit having one or more suspension arms, each suspension ami 
being pivotally connected to the front diassis and to a wheel carrier on which 
the front wheel is rotatably mounted to allow vertical movement of the front 
wheel on the front ch^sis, and spring means mounted between a suspension 
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arm or the wheel carrier and the fiDnt chassis to resist vertical wheel 
movement 

34. An articulated dump truck as claimed in claim 33 wherein a pair of suspension 
amis are provided, namely an upper suspension arm and a bwer suspens'ion 
arm which are vertically spaced-apart each of the upper suspension arm and 
the lower suspension ann ha^ng an inner end and an outer end, the inner end 
of each suspension ami being pivolally connected to the front chassis and the 
outer end of each suspension arm being pivotally connected to the wheel 
carrier. 

35. An articulated dump tmck as claimed in any preceding claim wherein the spring 
means includes a coil spring. 

36. An articulated dump taick as dain^d in any preceding claim wherein the spring 
means includes a pair of con springs each having a lower end pivotally 
connected to the lower suspension ami and an upper end connected to the 
front chassis, the upper suspension arm extending between said pair of coil 
springs. 

37. An articulated dump truck vehicle, including: 

a front tractor part connected to an assodated rear liaSer part by 
means of an articulated coupling uAifch is mounted between a rear end 
of the tractor part and a front end of the trailer part, 

said articulated coupling being operabte to allow the front tractor part 
and the rear trailer part to rotate relative to each other about a first 
vertical axis, with steering means for tuming the fifont tractor part 
relative to the rear trailer part about saki first vertical axis for steering 
the vehide, and said articulated coupling also allomng the front tractor 
part and the near trailer part to rotate relative to each other about a 
second longitudinal axis of the vehk^le. 
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the front tractor part having a front chassis, a pair of front wheels b^ng 
mounted by a front suspension assembly on the front chassis, 

a prime mover mounted on said front tractor part and driveably 
connected to at least one pair of wheels on the vehicle, 

a vehicle driving station on said front tractor part with controls for 
vehicle drive and steernig, 

the rear trailer part having a rear chassis, at least two pairs of rear 
wheels mounted by a rear suspension assembly on the rear chassis, 

a tippnig container pivotaDy mounted on said rear trailer part with 
means for moving said tipping container on the near chassis betuveen a 
nomially lowered load carrying position on the rear chassis and an 
inclined load tipping position on the rear chassis, 

characterised in that the front suspension assembly includes an 
independent suspension system for mounting the pair of front wheels 
on the front chassis of the front tractor part, said front suspension 
assembly being an independent suspension module mounted on the 
front chassis, said mdependent suspension module including an axle 
housing with means for attachment to the front chassis, the two front 
wheels being pivotally mounted at opposite sides of said axle housing 
for vertical movement, each front wheel being mounted by one or more 
suspension arms on the axle housofig, each suspension arm being 
plvotaliy connected to the axle housing and to a wheel carrier on which 
the front wheel is rolatably mounted to allow vertical movement of the 
wheel on the axle housing, and spring means mounted between a 
suspension arm or the wheel cam'er and the front chassis to resist 
vertical wheel movement 

38. An articulated dump truck as claimed in claim 37 wherein a pair of suspension 
amis are pro\rided, namely an upper suspension anrn and a lower suspension 
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arm whidi are vertically spaced-apart each of the upper suspension arm and 
the lower suspension arm having an inner end and an outer end, the inner end 
of each suspension arm being pivotally connected to the axle housing and the 
outer end of each suspension arm being pivotaOy connected to the wheel 
carrier. 

39. An articulated dump truck as claimed In any preceding daim wherein the spring 
means includes a coil spring. 

40. An articulated dump truck as claimed in any preceding claim wherein the spring 
means includes a pair of coif springs each having a lower end pivotally 
connected to the lower suspension arm and an upper end connected to the 
front chassis, the upper suspension ami extending between said pair of coil 
springs. 

41 . An articulated dump truck vehicle. Including: 

a front tractor part connected to an associated rear trailer part by 
means of an arficulated coupling which is mounted between a rear end 
of the tractor part and a front end of the trailer part, 

said articulated coupling being operable to aOow the front tractor part 
and the rear trailer part to rotate relative to each other about a first 
vertical axis, with steering means for turning the front tractor part 
relative to the rear trailer part about said first vertical axis for steering 
the vehicle, and said articulaled coupling also allowing the front tractor 
part and the rear trailer part to rotate relative to each other about a 
second tongitudinal axis of the vehicle, 

the front tractor part having a front chassis, a pan- of front wheels t>eing 
mounted by a front suspension assembly on the firont chassis, 



a prime mover mounted on said front tractor part and driveably 
connected to at least one pair of wheels on the vehicle. 
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a vehicle drMng station on said front tractor part with controls for 
vehicle drive and steering, 

the rear traDer part having a rear chassis, at least two pairs of rear 
wheels mounted by a rear suspension assembly on the rear chassis, 

a tipping container pivotaBy mounted on said near trailer part with 
means for moving said fippvig container on the rear chassis between a 
nonnally towered load carrying position on the rear chassis and an 
inclined load tipping position on the rear chassis, 

characterised in that the front suspension assembly hdudes an 
independent suspension system for mounting the pair of front wheels 
on the front chassis of the front tractor part, the front suspension 
assembly includes a suspension unit for each front wheel, said 
suspension unit having one or more suspension anms, each 
suspension arm being pivotally connected to the front chassis and to a 
wheel carrier on which the front wheel is rotatably mounted to allow 
vertical movement of the front wheel on the front chassis, and spring 
means mounted between a suspension anm or the wheel carrier and 
the iTont diassis to resist vertical wheel movement 

42. An articulated dump truck as claimed in claim 41 wherein a pair of suspension 
amis are provided, namely an upper suspension ami and a tower suspension 
anm which are vertical^ spaoed-apart, each of the upper suspension arm and 
the lower su^ension ami having an Inner end and an outer end, the Inrier end 
of each suspension arm b^ng pivotally connected to the front chassis and the 
outer end of each suspension arm being pivotally connected to the wheel 
carrier. 

43. An articulated dump toick as daimed In any preceding daim wherein the spring 
means Includes a col! spring. 
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44. An articulated dump truck as claimed In any preceding claim wherein the spring 
means Includes a pair of cofl springs each having a lower end pivotally 
connected to the lower suspension arm and an upper end connected to the 
front chassis, the upper suspension arm extending between said pair of coil 
springs. 

45. An articuteited dump truck vehicle, induding: 

a front tractor part connected to an associated rear trailer part by 
means of an articulated coupling which is mounted t)etween a rear end 
of the tractor part and a front end of the trailer part, 

said articulaled ooupDng being operable to allow the front tractor part 
and the rear trailer part to rotate relative to each other about a first 
vertical axis, with steering means for turning the front tractor part 
relative to the rear trailer part about said first vertical a)ds for steering 
the vehicle, and said articulated coupling also allov\ring the front tractor 
part and the rear trailer part to rotate relative to each other about a 
second longitudinal axis of the vehicle, 

ttie front tractor part having a front chassis, a pair of front wheels being 
mounted by a front suspension assembly on the front chasste, 

a prime mover mounted on said fifont tractor part and driveably 
connected to at least one pair of wheels on the vehicle. 

a vehicle driving station on said flfont tractor part with controls for 
vehicle drive and steering, 

the rear traner part having a rear chassis, at least two pairs of rear 
wheels mounted by a rear suspension assembly on the rear chassis, 

a tipping container pivotaOy mounted on said rear traDer part with 
means for moving said tipping container on the rear chassis between a 
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normally lowered load carrying position on the rear chassis and an 
incOned load tipping position on the rear chassis, 

characterised In that the front suspension assembly includes an 
independent suspension system for mounting the pair of front wheels 
on ttie front chasste of the front tractor part, the front suspension 
assembly hdudes a suspenston unft for each front wheel, said 
suspension unit having one or more suspenston arms, each 
suspension arm being pivoteilly connected to the front chassis and to a 
wtfieel carrier on which ttie front wheel is rotatably mounted to allow 
vertical movement of the front wheel on the front chases, and spring 
means mounted between a suspension arm or the wheel camer and 
the front chassis to resist verfical wheel movement, a pair of 
suspension amis are provided, nam^ an upper suspension ami and a 
lower suspension amn which are vertlcafly spacednapart, each of the 
upper suspension ami and the lower suspension ami having an inner 
end and an outer end, the inner end of each suspension ami being 
pfvotaily connected to the front chassis and the outer end of each 
suspension arm being pivotally connected to the wheel earner. 

46, An articulated dump truck as daimed in any preceding claim wherein the spring 
means includes a coD spring. 

47. An articulated dump tmck as claimed in any preceding claim wherein the spring 
means Includes a pair of coil springs each having a lower end pivotally 
connected to the lower suspension arm and an upper end connected to the 
front chassis, the upper suspension ami extending between said pair of cofl 
springs. 



